IN the following discussion I shall discuss morbidity as a group phenomenon, that is, as the study of the natural history of disease in a population. There are, of course, other uses of morbidity data, but those lie outside the present discussion. The measurement of illness as a group phenomenon requires more than a mere count of the number of persons who are sick; it requires information necessary for the calculation of morbidity rates.
A rate, as used here, has three essential elements, .a population exposed to the risk of some event, an enumeration of the frequency of the event during some interval, and a unit of time in which the rate will be expressed. The definition of the population exposed to risk and the unit of time need little comment. The probability of an event happening obviously depends upon the size and composition of the population exposed to risk and the length of time this population is exposed. A morbidity rate, of course, may be expressed in a unit of time different from the interval of observation. The how shall illness be defined? The distinction between the living and the dead is clear-cut and easily made; a similar distinction cannot be made between the well and the sick since these do not comprise a true dichotomy. Except for acute illness due to certain external agents the transition from health to ill health is frequently almost imperceptible.
Instead of being represented by a dichotomy, the state of health of a group of persons may more realistically be portrayed by a continuous scale ranging from the perfectly healthy to the complete absence of health, that is death. Between these two extremes, except for certain conditions, there is no sharp line of demarkation between various degrees of ill health. Unfortunately, there is no agreement concerning criteria by which the various degrees of ill health may be identified and differentiated. Nevertheless, some critical points on the scale of health which will divide the population into seemingly distinct subgroups must be selected when practical investigations of sickness are carried out, but the dependence of reported illness rates upon this selection should not be forgotten.
The following rough classification of a population with respect to health will suffice for this discussion even though it does not represent a scale: Prevalence then is represented by the sum of the cases of illness existing at the start of an interval and the new cases developing during the interval. The length of the interval of observation must always be specified if a prevalence rate is to be correctly interpreted, for we may speak of the number of persons who are sick at any time during a given day, week, month, year, or other arbitrary interval. We can, of course, also compute an instantaneous prevalence rate, that is the average number of persons sick at any instant during an interval. This presumably is what many people have in mind when speaking of a prevalence rate.
There are many other factors to consider in the definition of a morbidity rate. These arise from the fact that a person may have more than one attack of illness during a given time interval. Furthermore, two or more diseases may exist simultaneously or sequentially during any attack. Consequently morbidity rates may refer either to persons or to illnesses. In defining incidence rates of illnesses, account must be taken of whether a new case is to be defined as the first or initial attack during the individual's lifetime or as a separate attack during the period of observation. However they are defined, " new " cases must be differentiated from " recurrences " and "relapses." For some diseases, such as measles, the initial attack gives immunity to subsequent attacks; for other diseases, such as bronchitis, the condition may persist in a quiescent state causing no disability after the initial attack, but acute disabling episodes will recur from time to time; while still other diseases, for example acute upper respiratory infections, may attack the same person repeatedly with apparent complete recovery between the attacks. No further elaboration of these problems can be made at this time.
In studies of the natural history of disease, the fundamental morbidity rate With these principles in mind let us briefly examine some methods which have been used to determine incidence and prevalence rates.
UNIVERSAL REPORTING
The most widespread method of collecting morbidity data is reports, usually compulsory from physicians. Until recently such reports have been confined almost entirely to infectious and contagious diseases and to certain occupational diseases. The increasing attention paid to chronic disease has resulted in attempts to collect morbidity for these diseases in the same way. This attempt is not likely to be generally successful.
As a source of morbidity data, universal reporting by physicians rarely has been satisfactory. Even when the information to be reported has been reduced to the barest essentials, in many instances to nothing more than the number of cases of disease, reporting has been seriously incomplete.
Chronic diseases do not occur in epidemic form. Moreover, the onset of many chronic diseases is so slow and imperceptible that suspected cases should be kept under observation for extended periods of time. If direct services are to be given to *persons with actual or suspected chronic disease such cases must be reported and records must be kept. A case register can be a very useful administrative tool in providing such services and at the same time if all cases arising in a defined population are included, can be organized so that it will yield valid morbidity data.
-RECORDS FROM HEALTH, MEDICAL ORiz tINSURANCE PROGRAMS
One of the first thoughts that come to the mind of many persons when the subject of morbidity statistics arises is that the records of hospitals, clinics, prepaid medical and hospitalization plans, health insurance plans, and similar organizations are the most reliable sources of data. This is the great mirage of morbidity statistics. However useful such records may be for the administration of the particular program from which they arise or as a measure of the demand for medical care, they cannot, as a rule, be expected to yield the kinds of morbidity data under discussion here. There are many reasons for this.
In some instances, in particular, hospital and clinic records, the size and composition of the population from which the sick persons come are unknown. This can be obviated by collecting records from all hospitals in an area for which the population statistics are available from the Bureau Perhaps the greatest advantage of the population survey is that it allows the investigator to define the kinds of illness which will be included and to design studies to answer specific questions. Its flexibility in this respect is in striking contrast to the inflexibility of obtaining morbidity data from the records of operating programs. The population survey method, however, has disadvantages. It is expensive, relative to other methods, if a large population group is covered. This disadvantage has been partially overcome by recent advances in the knowledge and techniques of conducting sampling studies. The informant can report only on illness of which he is aware, but this usually covers a greater range of the scale of ill health than morbidity data obtained from records. The completeness of reporting decreases rapidly with an increase in the length of time for which data are requested. This source of error can be controlled by frequent visits or by having daily records kept, but these are not always practical.
The greatest drawback .of the population survey is that, although it is well adapted to obtaining gross data on the total incidence and prevalence of disease and the relationship of these to a variety of demographic and environmental factors, it cannot provide reliable detailed medical information concerning the cause of illness and the way in which a disease affects the person attacked. For example, in studying morbidity from cancer we want to know the primary site, the histological type, the stage of disease at diagnosis, and the method of establishing the diagnosis. Before the results of multiphasic examinations can be used as a measure of prevalence of disease we must know much more about the validity of the tests, the reliability of the tests, and the effect of incomplete coverage of the population. The usual method of checking the validity of a test is to reexamine suspected cases by other diagnostic procedures which are accepted as the standard for diagnosing well defined cases of disease. But this is not necessarily conclusive since the same result will be obtained irrespective of whether the diagnostic test is in error or is, in fact, detecting disease at a stage in its development when the standard test is too insensitive to discover it. The only way of deciding this question is to observe the suspected cases which are classed as false-positives for a period of time and see whether the disease progresses to the extent that it can be diagnosed by the standard techniques.
One check of the reliability of the 70 mm. film for the detection of tuberculosis by having two independent readings showed that the use of a second reader increased the number of suspected cases to be called back for verification by 46 per cent.' The same study also revealed that those not reporting for examination were unrepresentative of the total population with respect to age and economic status. Based upon a sample who subsequently reported for examination, this group had a somewhat higher prevalence rate of tuberculosis. However, this problem needs much further study.
The principal conclusion to be drawn from this brief sketch of methods of measuring incidence and prevalence of disease is that no single method is satisfactory by itself. A population survey of a sample of a large population is probably the best way of obtaining incidence and prevalence rates for all forms of illness combined. If this is supplemented with verification of diagnoses by means of information from physicians and hospitals, reliable prevalence rates for specific diseases also can be obtained. To be most useful the survey should not be a one-time study but should be repeated periodically.
The range of the scale of ill health included could be extended by combining the population survey with multiphasic screening. Since the latter is not practical on a sampling basis this would have to be done by an intensive survey of the population of a local area. The data from the more extensive sampling population survey could be used to determine how widely the results of the intensive study could be generalized.
The population survey, especially if combined with some form of diagnostic screening and verification of diagnoses, can be expected to yield reliable incidence rates for all forms of illness and prevalence rates for specific diseases as well as data for studying the relationship of these to different demographic and environmental factors. It is not very efficient for measuring the incidence of specific diseases, especially diseases which do not have an abrupt onset and which persist for long periods of time. Consequently, the population survey Vol. 41 should be supplemented with intensive studies of illness in complete population groups. We cannot be satisfied only with prevalence data or with the gross incidence data which can be obtained by a general population survey.
The intensive investigation of morbidity by a longitudinal study of complete population groups offers real promise. Only in this way can the dynamics of illness be understood.
The question is not, Is the extensive population survey or the intensive longitudinal study of a complete population the best way of studying morbidity? Each is necessary because they are complementary. There is no single method which is the answer to the prayer for data on the incidence and prevalence of illness. The only answer to this prayer is a study of morbidity, and the two methods just mentioned have the most to offer for this purpose. 
Statistics Section
The Statistics Section plans to give over one of its sessions at the San Francisco A.P.H.A. Annual Meeting to contributed papers. It invites the membership of the Section, particularly, and any others who may wish to contribute, to submit an outline of the material to the Section Secretary, Carl L. Erhardt, 125 Worth Street, New York City, by April 30, 1951. The Section would particularly like to have papers concerned with the evaluation of public health programs or with the development of specific methodology in connection with a public health program. The Section hopes in this way to increase the participation of the membership in the annual meetings and to make the membership, as a whole, more aware of the relationship of statistics to public health activities in general.
